SUMMARY The sensitivity of the Hering Breuer reflex was compared in anaesthetised rabbits before, during and after the induction -of acrylamide neuropathy, and was measured as the tracheal pressure which produced 30 seconds of apnoea. After four weeks of acrylamide (400 mg/kg total dose) there was ataxia and the conduction velocity of hindlimb motor nerves was significantly reduced. At this time there was a marked and reproducible reduction in the sensitivity of the Hering Breuer reflex. The ataxia resolved within a month of stopping acrylamide administration. Three months after the cessation of acrylamide the sensitivity of the Hering Breuer reflex had increased significantly but had not returned to normal.
The mixed nerve conduction velocity of the thoracic vagus is reduced in dogs with acrylamide neuropathy,' and this reduction is due to failure of impulse conduction in the fastest conducting nerve fibres.2 In these animals there are also abnormalities in the baroreceptor control of heart rate and blood pressure consistent with damage to cardiopulmonary baroreceptors. 3 It is likely that the impairment of impulse propagation in the fastest conducting vagal nerve fibres and the baroreceptor reflex abnormalities are causally related. The fastest conducting vagal nerve fibres also innervate lung stretch receptors as well as cardiopulmonary baroreceptors4 and lung inflation reflexes, which are dependent upon these receptors, should be damaged in acrylamide neuropathy.
The Hering Breuer lung inflation reflex is the inhibition of inspiration and the promotion of expiration by lung inflation.5 Slowly adapting lung stretch receptors play an important part in this reflex. 6 The presence of an abnormal lung inflation reflex in animals with acrylamide neuropathy would imply that the myelinated nerve fibres innervating slowly adapting lung stretch receptors were damaged. In the present study, the inhibition of inspiration produced by lung inflation was used as a measure of the sensitivity of the Hering Breuer reflex.'-'°T he aim of the study was to determine if the Hering
Breuer reflex was reversibly damaged in acrylamide neuropathy by comparing the degree of inspiratory inhibition before, during and after rabbits had developed neuropathy. The duration of apnoea at other tracheal pressures was measured. An inhibitory ratio, another measure of the sensitivity of the Hering Breuer reflex, was also determined. This inhibitory ratio was similar to other inhibitory ratios or apnoeic indexes.7-'0 The ratio was determined by comparing the duration of apnoea, the time interval from the pressure increase to the onset of phrenic nerve activity, with the time interval between breaths before tracheal pressure was increased. Mean values were again obtained.
Methods

Animals
Nine rabbits were studied before and after four weeks of acrylamide administration. Four control animals were studied simultaneously in an identical manner. Three of the treated animals were reexamined 3 months after the cessation of acrylamide. When a study was repeated in an animal, the P30 was measured only when the expired percentage of carbon dioxide was identical to that of previous studies in that particular animal. Tracheal pressure, heart rate and the diaphragmatic EMG were recorded on a Grass Polygraph.
Hindlimb electrophysiology and histology Motor conduction velocity for the sciatic-tibial and popliteal-tibial nerves was determined in five affected and four control animals. Techniques, which have been described previously, were used with minor modifications." These included: (a) the latency and interelectrode distance measurements were performed in triplicate, the stimulating electrodes being withdrawn between determinations, (b) the compound muscle action potential recordings were stored on computer (PDP11/40) and latencies were measured with a computer generated cursor, (c) the leg skin temperature of each animal at successive studies was matched exactly using a water filled heating blanket which surrounded the leg and thorax.
Rabbit hindlimb nerves were fixed by perfusion and myelinated fibres were counted using methods described previously.'
Results
Peripheral neuropathy
The only clinical abnormality in rabbits after 4 weeks of acrylamide administration was ataxia. After four weeks of acrylamide administration, animals no longer became apnoeic when tracheal pressure was increased. The respiratory rate, the phrenic neurogram and the change in tracheal pressure with each breath were little altered by lung inflation (fig 2B) . Substantially higher tracheal pressures were required to produce prolonged apnoea. At 4 weeks the P30 ranged from 10 to 14 mm Hg (mean, 11; SD, 0-4), which was significantly increased (paired t test, p < 0.001) (table 2).
Two of the nine animals with neuropathy were used for morphological studies. In these two ani- mals, and in two animals from the pilot study, there was no evidence of pneumonia after the cessation of acrylamide administration. Four out of the remaining seven affected animals died of pneumonia within seven days of their second anaesthetic. Control animals never succumbed to repeated episodes of anaesthesia. In the three animals that recovered, the P30 had not returned to the original value three months after the cessation of acrylamide (table 2) .
The inhibitory ratio was determined at various tracheal pressures in all animals. The relationship between tracheal pressure and the inhibitory ratio changed markedly in the animals with acrylamide neuropathy, there being no overlap in the ranges of ratio values before and after the administration of the neurotoxin (fig 3) . In the three animals that recovered, the inhibitory ratios at three months after stopping acrylamide administration were outside the range of values obtained when the animals were ataxic but had not returned to the range of values observed in normal animals (fig 3) . At this time, the Hering Breuer reflex was still abnormal, although the ataxia had resolved at least two months previously.
Discussion
The present study has demonstrated that the sensitivity of the Hering Breuer reflex declined significantly when rabbits developed acrylamide neuropathy and increased after the cessation of acrylamide administration.
The method used to measure the sensitivity of the Hering Breuer reflex had several deficiences. Methods which rely upon the inhibition of inspiration produced by lung inflation cannot measure differences in inspiratory force nor can they assess the expiratory activating component of the reflex.' However, these methods have advantages of non invasiveness and simplicity, essential features in a 0 I 8- ations in chemoreceptor drive were reduced by ventilating with pure oxygen, and were strictly controlled for the comparison within each animal. In the present study, the fluctuation in the sensitivity of the Hering Breuer reflex was most simply explained as being due to damage to nerve fibres innervating slowly adapting lung stretch receptors, the receptors most important for this reflex. 
